Electronic Version 
Stylesheet Version vl.1.1 

Description 
RECESSED HANGING APPARATUS 

Background of the Invention 

[0001] This invention relates generally to hanging devices, and 

more particularly to a hanging apparatus which includes a 

hanging member that is recessed into a body when not in 

use, and which can be rotated about an axis to extend out 

of the body so that an item may be hung from it. 
Brief Summary of the Invention 

[0002] A n object of the present invention is to provide a hanging 
apparatus which can be easily and quickly attached to an 
object such as, for example, a tree trunk. 

[0003] it j S another object of this invention to provide a hanging 
apparatus which is capable of being stored and trans- 
ported in a configuration that is unobtrusive and compact 
when not in use. 

[0004] it j S another object of the invention to provide a hanging 
apparatus of such a configuration that at least a portion of 
the weight of a hanging item may be used to assist in 



supporting the object itself. 
[0005] The above noted objects and other objects of the inven- 
tion may be accomplished in a preferred embodiment of 
the invention that includes a belt of sufficient length to 
encircle an object, such as a tree trunk, and at least one 
hanging apparatus attached to said belt, said at least one 
hanging apparatus having a body with a recess that con- 
tains a rotatable hanging member. 
Brief Description of the Several Views of the Drawings 

[0006] FIG. 1 is a perspective view of a first embodiment of the 
hanging system in accordance with the present invention 
shown installed on the trunk of a tree. 

[0007] FIG. 2 is a perspective view of the hanging system of FIG. 
1 shown with an item hanging. 

[0008] FIG. 3 is a perspective view of the hanging apparatus 120 
of the first embodiment hanging system with hanging 
member 180 extended for use in hanging an item. 

[0009] FIG. 4 is a perspective view of hanging apparatus 120 of 
the first embodiment hanging system with hanging mem- 
ber 180 removed so as to show level floor 171 and slop- 
ing floor 172. 

[0010] FIG. 5 is a side cross-section view of a hanging apparatus 
120 as shown in FIG. 4 to illustrate the angle between 



sloping floor 172 and level floor 171. 
[001 1] FIG. 6 is a perspective view of a hanging apparatus 120 of 
the first embodiment without hanging member 180 so as 
to illustrate rotation axis 190 about which hanging mem- 
ber 180 rotates. 

[0012] FIG. 7 is perspective view of a hanging apparatus 120 of 
the first embodiment with hanging member 180 shown 
above recess 170. 

[0013] FIG. 8 is a side cross-section view of a hanging apparatus 
120 of the first embodiment together with hanging mem- 
ber 180 to illustrate open angular space 184 between 
hanging member 180 and bracket 120. 

[0014] FIG. 9 is a side cross-section view illustration of hanging 
apparatus 120 of the first embodiment showing a user 
moving hanging member 180 from a recessed position 
within hanging apparatus 120 to a position extending out 
from hanging apparatus 120 at an angle. 

[0015] FIG. 10 is a perspective view of a hanging system of the 
first embodiment showing a hanging apparatus 120 si id— 
ably attached to support member 100. 

[0016] FIG. 11 is a perspective view of a second embodiment of 
hanging apparatus 120 that contains a channel 220 to fa- 
cilitate attachment of hanging apparatus 120 to an object 



by a penetrating fastener. 

[0017] FIG. 12 is a side cross-section view of a hanging appara- 
tus 120 of the first embodiment installed into a wall 230. 

[0018] FIG. 13 is a perspective view of a third embodiment of 
hanging apparatus 120 that has a hanging member 180 
with fingers 185. 

[0019] FIG. 14 is a perspective view of a fourth embodiment of 
hanging apparatus 120 with a plurality of hanging mem- 
bers 180. 

Detailed Description of the Invention 

[0020] | n the following discussion, a preferred embodiment of 

the hanging system will be described as being installed on 
the trunk of a tree, but it should be understood that it can 
be installed on other types of objects. Referring now to 
FIG. 1, the illustrated hanging system supports various ar- 
ticles from a tree trunk and is particularly useful for 
campers and hikers. FIG 2. illustrates an embodiment of 
the invention being used to hang a pair of boots. FIG. 10 
shows a support member 100 in the form of a belt prefer- 
ably made of nylon material that is used to encircle an ob- 
ject, such as the tree trunk, and secure a hanging appara- 
tus 120 tightly against the object. Hanging apparatus 120 
is preferably attached to support member 100 so that it 



can slide along support member 100 when not pressed 
against an object by tension in support member 100. 
Tension is maintained in support member 100 by buckle 
110. 

[0021] Referring now to FIG. 3, a structural means used to ac- 
complish a hanging function is shown in further detail. In 
particular, hanging apparatus 120 in a preferred embodi- 
ment has a body that is a substantially rectangular cube 
having a length I, width w, and depth d. Hanging appara- 
tus 120 has six outer surfaces, including a major rear sur- 
face 130 and oppositely facing major front surface 140 
that extend in a substantially parallel fashion lengthwise 
between proximate end 131 and distal end 132. 

[0022] Hanging apparatus 120 contains a channel 150 located a 
distance 13 from proximate end 131. Preferably channel 
150 is located at a depth dl from major front surface 140 
and extends widthwise through the interior of hanging 
apparatus 120 between an opening 151 in minor surface 
160 to an opening 152 in opposite facing and substan- 
tially parallel minor surface 161. Channel 150 is of a size, 
shape and volume sufficient to accommodate the passage 
through it of support member 100, such that major rear 
surface 130 may be secured firmly against an object by 



the tension in support member 100 when it is wrapped 
around such object and secured in place by buckle 110. 
An opening may be present in level floor 171 of recess 
170, described in further detail below, where channel 150 
passes underneath recess 170. 

[0023] Referring now to FIG 4., hanging apparatus 120 contains 
recess 170. Recess 170 runs through hanging apparatus 
120 forming a lengthwise opening in major front surface 
140 between distal end 132 and proximate end 131. Re- 
cess 170 is preferably substantially perpendicular in di- 
rection to channel 150. Recess 170 is of width w' that is 
less than width w of hanging apparatus 120. Recess 170 
has a parallel floor 171 that is a fixed depth dl from ma- 
jor front surface 140 for a distance II between proximate 
end 131 and a point p that is located a distance 12 from 
distal end 132. Between point p and distal end 132 recess 
170 has a sloping floor 172 that slopes at a substantially 
constant rate from depth dl at point p to a greater depth 
d2 at distal end 132. Referring now to FIG. 5, it can be 
seen that angle 6 between sloping floor 172 and level 
floor 171 is approximately equal to the absolute value of 
tan" 1 Kd2-dl)/l2]. 

[0024] Referring now to FIG. 7, recess 170 is especially adapted 



to receive hanging member 180. Hanging member 180 
may occupy recess 170 when not in use such that its ma- 
jor exterior surface 181 lies in the same plane as major 
front surface 140. This results in the front side of hanging 
apparatus 120 being substantially flat and smooth when 
there, and makes the hanging system compact and easy 
to store. Hanging member 180 preferably has a width wl' 
that is just slightly less than width w' of recess 170. In this 
way hanging member 180 will fit snugly within recess 170 
such that there are forces of friction between the walls of 
recess 170 and hanging member 180 that prevent hang- 
ing member 180 from rotating about rotation axis 190 
and extending out of recess 170 without a force first be- 
ing exerted on hanging member 180 as described in 
greater detail below. Hanging member 180 also has an in- 
terior surface 182 that faces level floor 171 and is prefer- 
ably at a depth of approximately dl for an approximate 
distance II between proximate end 131 and point p that 
is located a distance approximately 12 from distal end 
132. 

[0025] Referring now to FIG. 8, between point p and distal end 
132 hanging member 180 has an interior sloping surface 
183 that slopes away from sloping floor 172 at a substan- 



tially constant rate from an approximate depth dl at point 
p to more shallow depth d3 at distal end 132. Angle <t> 
between major interior sloping surface 183 and major 
parallel interior surface 182 is approximately equal to the 
absolute value of tan -1 [(dl-d3)/l2]. This results in an 
open angular space 184 between distal end 132 and point 
p that is contained between oppositely facing interior 
sloping surface 183 of hanging member 180 and sloping 
floor 172 of recess 170, as well as the side walls of recess 
170. The angle a between interior sloping surface 183 
and sloping floor 172 is equal to $ + 9. Preferably $ is 
equal to 9 such that a = 29. 
[0026] Referring now to FIG. 6, rotation axis 190 traverses recess 
170 at approximately point p at a depth d4 from major 
front surface 140 that preferably is approximately half of 
depth dl. Rotation axis 190 is inserted through an open- 
ing 191 in minor surface 160 and through a channel 192 
that extends through to an opening 193 in a first side wall 
174 of recess 170. From there it extends through channel 
194 in hanging member 180 that is illustrated in FIG. 7. 
Rotation axis 190 is then fixedly attached to the second 
side wall 175 of recess 170. Hanging member 180 can 
thus rotate about rotation axis 190 when forces are ap- 



plied to hanging member 180 as described below in 
greater detail. 

[0027] Referring now to FIG. 9, proximate end 210 of hanging 
member 180 can be caused to extend out of and away 
from recess 170 by applying a force to distal end 200 of 
hanging member 180 that extends over open angular 
space 184. Applying a force to distal end 200 causes 
hanging member 180 to rotate about rotation axis 190 
until major interior sloping surface 183 is in contact with 
sloping floor 172. At such point the portion of hanging 
member 180 between point p and proximate end 210 will 
be extending out and away from hanging apparatus 120 
at an angle equal to a, as shown for example in FIG 1 and 
FIG 9. One or more items may then be hung from hanging 
member 180 as shown for example in FIG. 2. The weight 
of the items will be substantially transmitted through 
hanging member 180 against sloping floor 172 causing 
hanging apparatus 120 to be more firmly pressed against 
the tree trunk, or other object to which it is attached. This 
will help increase the frictional forces between hanging 
apparatus 120 and the tree trunk, which will help assist in 
supporting the item hanging. A force can later be applied 
to proximate end 210 that will cause hanging member 



180 to rotate about rotation axis 190 until major parallel 
interior surface 182 is flush against parallel floor 171 of 
recess 170. At that point hanging member 180 will be 
contained within recess 170 such that major front surface 
140 of hanging apparatus 120 is substantially flat and 
smooth so as to facilitate easy storage. 

[0028] | n a preferred embodiment hanging apparatus 120 and 
hanging member 180 may be constructed from a single 
block of wood. However, hanging apparatus 120 and 
hanging member 180 may also be made of a wide variety 
of other suitable materials, including but not limited to 
plastic that could be manufactured in mass quantity 
through an injection molding process. Rotation axis 190 
is preferably a pin that may be made of wood or plastic, or 
some other material. But in a preferred embodiment rota- 
tion axis 190 is a pin made of a hard metal to ensure ade- 
quate strength to support loads that may be placed on it 
when hanging items. 

[0029] Support member 100 may also be made of a wide variety 
of materials and configurations, including but not limited 
to rope or twine. However, in a preferred embodiment 
support member 100 is a belt constructed of sturdy nylon 
fabric and is generally flat for easier insertion through 



channel 150, as shown for example in FIG. 10. In a pre- 
ferred embodiment buckle 110 is of such construction 
that the effective length of support member 100 may be 
adjusted before fastening so as to fit securely around the 
tree trunk, or other object, to which it is attached. In a 
preferred embodiment buckle 110 may also be easily re- 
movable from support member 100 and replaceable 
thereon, or of such a size, so as to facilitate the easy ad- 
dition or subtraction of hanging apparatus 120 in the de- 
sired quantity. 

[0030] while an embodiment of the hanging system disclosed 

herein utilizes a support member 100 in the form of a belt 
to temporarily secure hanging apparatus 120 to an object, 
it is not necessary that hanging apparatus 120 be secured 
to an object by a belt. With regards to application in an 
outdoor setting where it is desired to use the hanging 
system with a tree trunk, it is preferable to use a support 
member 100 in the form of a belt because the use of belt 
will not harm the tree or its protective bark. However, ap- 
plication of the present invention is not limited to use in 
outdoor settings, or for use with trees. The claimed hang- 
ing system has many other potential applications where it 
may be more appropriate to utilize another support mem- 



ber other than belt 100 as means of attachment to the 
object. 

[0031] For example, one other application of the present inven- 
tion is in a retail store for hanging items. Referring to FIG. 
11, many retail stores have objects to which the present 
invention could be attached by using a support member 
100 in the form of a belt, such as for example a structural 
or decorative column in the store display area. Several 
support members 100 in the form of a belt could be se- 
cured at different heights along such a column, each belt 
containing a plurality of hanging apparatus 120 that could 
be used to hang items. Use of a belt may be appropriate if 
the hanging of such items is meant to be temporary. 
However, if such an arrangement is meant to be more 
permanent, than it may be desirable to permanently at- 
tach hanging apparatus 120 to the object (e.g. decorative 
or support column). Because such an object is not a living 
tree, hanging apparatus 120 could be permanently at- 
tached to such an object using a support member of more 
conventional means of attachment. Such conventional 
means of attachment could include, for example, the use 
of screws, nails, adhesive, or picture frame wire. For ex- 
ample, a channel 220 extending from level floor 171 



through to major rear surface 130 could be used to attach 
hanging apparatus 120 to a peg board using a peg, a cork 
board using a thumb tack, or to a wall using a screw or 
nail. Preferably, as shown in FIG 11, such channel 220 
would be placed in channel 150 to so that the head of the 
peg, tack, screw or nail would not interfere with the ability 
of hanging member 180 to be recessed within hanging 
apparatus 120, and would also provide for the use of a 
belt if later the hanging apparatus were removed, and it 
was desirable to use a belt as the support member. 

[0032] | t ma y a | so De desirable to build hanging apparatus 120 
directly into a structure. For example, as shown in FIG 12, 
hanging apparatus 120 could be built into wall 230. When 
not in use hanging member 180 would be recessed into 
hanging apparatus 120 essentially becoming part of wall 
230. Hanging apparatus 120 and hanging member 180 
could be painted, or otherwise decorated, in such a fash- 
ion so as to effectively camouflage them so that it could 
not be readily discerned they were there. When needed, 
with a simple push hanging member 180 would extend 
from wall 230 for use in hanging an item. 

[0033] it should also be noted that hanging apparatus 120 and 
hanging member 120 may be of various sizes and shapes 



depending upon the particular application. For example, 
as shown in FIG 13, hanging member 180 may be pro- 
vided with fingers 185 that extend out from hanging 
member 180. Fingers 185 may each be used to hang an 
item, helping to facilitate the hanging of multiple items 
from a single hanging member 180. Finger recesses 186 
are formed in major front surface 140 to accommodate 
fingers 185 when hanging member 180 is recessed. Simi- 
larly, as shown in FIG. 14 , hanging apparatus 120 may 
contain a plurality of hanging members 180. 

[0034] | n v j ew 0 f t he above detailed description of preferred em- 
bodiments and modifications thereof, various other modi- 
fications will now become apparent to those skilled in the 
art. The claims below encompass the disclosed embodi- 
ments and all the reasonable modifications and variations 
without departing from the spirit and scope of the inven- 
tion. What follows is a glossary of terms to be used as an 
aid in the understanding of the disclosure and claims. 

[0035] B 0C |y _ Any three dimensional object. 

[0036] Recess - A cavity, opening or depression in a body. 

[0037] Hanging Member - An object from which an item may be 
hung when it is extended outward from a body. 



[0038] Rotatably Mounted - Mounted in such a way that it is free 
to rotate around a rotation axis. 

[0039] Rotation Axis - Any structure that will allow an object to 
rotate or pivot about a point or an imaginary line. It in- 
cludes, but is not limited to, a structure such as a pin. 

[0040] Angular Space - Any volume of space on one side of a ro- 
tation axis that is at least partly bounded by a recess floor 
and an interior surface of a hanging member. 

[0041] interior Surface - Surface of a hanging member facing 
substantially towards the interior of a body. 

[0042] Recess Floor - The surface of a cavity substantially facing 
towards an interior surface of a hanging member. 

[0043] channel - A passage between an opening in one surface 
to an opening in another surface. 

[0044] Support Member - Any structure or object that may be 

used to secure a body to another object, including but not 
limited to a belt or penetrating fastener. 

[0045] B e |t _ Any object whose length is greater than its width, 
and which may be wrapped around an object to secure a 
body to that object. 

[0046] Penetrating Fastener - Any rigid object that may be used 
to attach a body to an object by penetrating into the ob- 
ject, such as for example a nail, screw, or tack. 



[0047] pj n _ A n y substantially circular rigid object with a length 

greater than its diameter. 
[0048] Finger - Any extension from a hanging member. 



